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(57)Abstract: 

PROBLEM TO BE SOLVED: To execute data movement 
between new and old storage devices by file units 
without any interference of a host computer. 
SOLUTION: A new storage device sub-system 3 Is 
provided with two interfaces 31 and 32, and connected 
with a host 1 and an old storage device sub-system 2. 
The new storage device sub-system 3 copies the data of 
a volume in the old storage device sub-system 2 to its 
own volume in the order of the head, and records the 
position at which the copy is completed in a copy pointer 
43. Also, the new storage device sub-system 3 accepts 
access from the host 1 as if it is access from the old 
storage device sub-system 2. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 



07.06.2002 



http ://wwwl 9.ipdl jpo.go jp/PAl /result/detail/main/wAAAKLa4hQD A4 1 2 1 87608P 1 .htm 2/23/2004 



Searching PAJ 



Page 2 of 2 



the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 

decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwl9ipdljpo.gojp/PAl/result/detaiymain/wAAAKL 2/23/2004 



Page 1 of 1 



♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It has the following and is said 1st [ the ]. A storage subsystem to said 2nd [ the ] A storage 
subsystem characterized by performing data shift to a storage subsystem, without stopping processing of 
said computer. The 1st A storage subsystem The 2nd A storage subsystem The 1st thru/or the 2nd With 
a computing system which consists of computers linked to a storage subsystem [ said ] Said 1st [ the ] A 
storage subsystem is said 2nd [ the ]. It connects with a storage subsystem and is said 2nd [ the ]. A 
storage subsystem Said 1st [ the ] It connects with a storage subsystem and said computer, and is (A). 
Said 1st [ the ] Data of a specific storage region of a storage subsystem It is said 2nd [ the ] to order from 
a head. A means to transmit to a storage region where a storage subsystem corresponds (B) A positional 
information storage means to record to which field a transfer was carried out by said transfer means (A) 
When a read-out demand from said computer is received, (C) From said positional information storage 
means It judges whether data is transfer ending to said 2nd storage subsystem. When finishing [ a 
transfer ], it is said 2nd [ the ]. Transmit data in a storage subsystem, and in not being transfer ending 
Said 1st [ the ] A storage region where a storage subsystem corresponds to said 2nd [ the ] Data is read 
to a storage subsystem. A means to transmit data to said computer, and (D) When a write request from 
said computer is received, it is said 2nd [ the ]. A storage subsystem and said 1st [ the ] A means which 
writes data in a storage region where a storage subsystem corresponds 

[Claim 2] A storage subsystem characterized by transmitting preferentially a field where access 
frequency in said specific storage region is high in a storage subsystem according to claim 1 . 
[Claim 3] Setting to a storage subsystem according to claim 1, said specific storage region is said 1st 
[ the ]. Or the 2nd A storage subsystem characterized by being the file which a computer linked to a 
storage subsystem manages. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the storage system in 
information processing system etc., and relates to the computing system equipped with the function to 
perform the data shift between storage systems. 
[0002] 

[Description of the Prior Art] In the computer system used in a bank, a company, etc., since very a lot of 
data is dealt with, large-scale storage is needed. Furthermore, since these data increases every day, it will 
need to extend or transpose storage to large capacity storage. When replacing storage, as a usual means, 
it is storage (the henceforth, old storage). It is new storage (henceforth, new storage) about it for a 
magnetic tape etc. in backup. It realizes by restoring. 

[0003] However, in order to take backup, it is once a host's I/O. It is necessary to stop and, generally the 
stop time is long. And the more the capacity of storage becomes large, the more this stop time increases. 
Furthermore, since operation non-stopped [ 24 hour ] is a premise in the above large systems and the 
same is said of the case of replacement of storage as for this, it is once I/O by the side of a host. The 
method which stops and takes backup has a problem. 

[0004] By U.S. Pat. No. 5,680,640, in case data is shifted to new storage from the old storage, the 
method of performing on-line is shown, here — the inside of new storage — each address (truck) of the 
volume in the old storage every — it has a table and memorizes for every truck whether shift of data was 
completed from the old storage to new storage. It is I/O from a host during shift. When there is a 
demand, it opts for actuation with reference to the table. For example, record which had the lead demand 
with reference to the table when there was a lead demand (block) It confirms whether have shifted to 
new storage, and when the data from the old storage has not shifted, data is read from the old storage. If 
data is in new storage, data will be read from new storage. Moreover, when there is a light demand, data 
writing is performed to new storage and a table is updated. 
[0005] 

[Problem(s) to be Solved by the Invention] By the method shown by U.S. Pat. No. 5,680,640, a table 
must be held about all trucks in the old storage. Usually, although a table uses that [-izing / 
semiconductor memory / with the battery back-up etc. / that / un- volatilizing ], semiconductor memory 
of not much the large capacity in the relation of cost is not carried in storage. If the data volume of the 
old storage is large, the table of new storage will also become large so much, and new storage will 
become what has a very high price. 

[0006] Moreover, by this method, in order to write data only in new storage, when a failure occurs in 
one of storage and shift processing stops during shift in the writing from the host under data shift, both 
of the storage will be in the condition that data has conflict. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, a computing 
system by this invention takes the following configuration. A computer system in this invention consists 
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of host computers connected to the 1st storage subsystem, the 2nd storage subsystem, and the 1st and 
2nd storage subsystem. The 1st storage subsystem has an interface linked to a host computer, and the 
2nd storage subsystem has an interface linked to the 1st storage subsystem and host computer. It 
connects with the 1st storage at first, and a host computer is I/O. Although processed, in case data shift 
is performed from the 1st storage subsystem to the 2nd storage subsystem, connection of a host 
computer and the 1st storage intersubsystem is intercepted, and a host computer is once connected with 
the 2nd storage subsystem. In a condition that do not separate a transmission line physically but 
connection is intercepted logically (it becomes off-line) is sufficient as this connection cutoff. 
[0008] A host computer and the 1st Shift will be started, if connection of a storage subsystem is 
intercepted and connection with the 2nd storage subsystem is completed. Shift processing is the 2nd. A 
storage subsystem is the 1st. A lead demand is advanced to a storage subsystem and it is the 1st. A 
storage subsystem and the 2nd Data is copied through a transmission line which connects a storage 
subsystem. The 2nd There is a pointer which records how far a copy was completed in a storage 
subsystem, and an advance condition of data shift can be known. 

[0009] I/O from a host computer under shift A demand is the 2nd. A storage subsystem receives. It is the 
2nd when there is a lead demand from a host computer. For a storage subsystem, with reference to a 
copy pointer, data with a demand is already the 2nd. It checks whether it exists in a storage subsystem, 
and is the 2nd. The data is passed to a host computer when it exists in a storage subsystem. It is the 1st 
when it does not exist. Data is read from a storage subsystem and a host computer is passed. Moreover, 
it is the 2nd when there is a light demand. A storage subsystem is the 1st fundamentally. The 2nd Data is 
written in both storage subsystems. Thereby, it is I/O from a host computer during shift. Also when 
there is a demand, conflict does not take place to data in a storage subsystem, but shift can be continued. 
Moreover, it is data when a light demand is during shift from a host computer The 1st and the 2nd By 
carrying out duplex writing to a storage subsystem, even if abnormalities occur in one of storage 
subsystems, data is guaranteed. 

[0010] With an above-mentioned method, it is the 1st during shift processing. It is I/O from a host to a 
field which has not copied data from a storage subsystem. It is the 1st when a demand comes. Since 
access to a storage subsystem occurs, Processing speed does not increase, therefore it is the 2nd. 
Counting of the access frequency is carried out about each disk which a storage subsystem has, access 
from a host is high to which field, or statistics are taken, and there is also a method of performing shift 
processing preferentially from a field where access frequency is high at the time of shift. Since a copy is 
completed at an early stage by this about a field where access frequency is high, it is I/O from a host. It 
is the 1st even if a demand comes. Access to a storage subsystem can be pressed down few. 
[001 1] Furthermore, in shift of data, only not only shift of an entire volume but a specific field and a 
further specific file shift. In that case, there is also a method of shifting only a field on which a specific 
file is recorded with reference to file management information within the 2nd storage subsystem. 
[0012] 

[Embodiment of the Invention] (1st operation gestalt) The example of a configuration of the computing 
system which applied this invention to drawing 1 is shown. A computer system consists of a host 1, an 
old storage subsystem 2, and a new storage subsystem 3. The old storage subsystem 2 consists of an 
interface 22 for connecting with the interface 21 for connecting with a host 1, and the new storage 
subsystem 3, and a disk 23. The new storage subsystem 3 consists of the interface 32 for connecting 
with the interface 31 for connecting with a host 1, and the old storage subsystem 2, a disk 33, cache 
memory 34, a control unit 35, and a console 36 for a setup. A disk 23 and a disk 33 may constitute a 
disk array from disks which may exist in each equipment, respectively, and exist. [ two or more ] 
Moreover, a disk 23 and a disk 33 may not necessarily be disks of the same format, for example, are 
SCSI (Small Computer System Interface). In the case of the disk treating fixed-length data format like a 
disk, the capacity of a disk 33 should be just larger than a disk 23. Moreover, in the case of the disk 
treating the data of CKD (count key data) format, the capacity of a disk 33 is larger than a disk 23, and 
format (3380/3390 format etc.) should be just in agreement with it. 

[0013] Generally, it consists of a CPU and memory and the program which controls the new storage 
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subsystem 3 in memory exists, and although a control unit 35 is performed, it is omitted in drawing of 
this invention. As that which takes the lead in this invention with a control unit 35, it is I/O. The 
processing means 41, the shift means 42, the copy pointer 43, and the command queue 44 exist. I/O The 
processing means 41 processes by receiving the read/write demand from a host 1 . Moreover, the shift 
means 42 performs migration processing of the data from the old storage subsystem 2 to the new storage 
subsystem 3. The copy pointer 43 is used with the shift means 42, and it records how far shift processing 
of data is progressing. The command queue 44 is I/O from a host 1 . It is used in order to accept a 
demand. I/O from a host 1 A demand once enters here and is I/O. It is processed by the processing 
means 41. The console 36 for a setup changes various setup of the new storage subsystem 3. For 
example, it performs issuing the processing directions at the time of shifting data to the new storage 
subsystem 3 from the old storage subsystem 2 changed into the condition that a disk 33 is made into off- 
line and it can be used from a host 1 etc. 

[0014] Drawing 2 explains the data shift processing to the new storage subsystem 3 from the old storage 
subsystem 2. 

[0015] It connects with the host 1 in the transmission line 51, and the old storage subsystem 2 is 
performing I/O with a host in the beginning. In case data is shifted to the new storage subsystem 3 from 
the old storage subsystem 2, a host's 1 I/O is once stopped and connection of a transmission line 51 is 
cut. And it connects with the old storage subsystem 2 by # transmission 13#, and the new storage 
subsystem 3 is changed a host 1 into the condition of drawing 1 in a transmission line 52. In order that 
this activity may only change connection of the old storage subsystem 2 to connection between a host 1 
and the new storage subsystem 3 with a host 1, only slight time amount should stop I/O from a host. 
[0016] Shift processing can be started if it becomes the configuration of drawing 1 . First, it is the copy 
pointer 43 in a control unit 35 0 It initializes (step 1001). It is confirmed whether, with reference to the 
inside of a command queue, the demand of the read/write processing from a host 1 is coming by step 
1002 (step 1003). When there is a processing demand, processing in a queue is performed (step 1004). 
Although various methods, such as performing or performing only one of the processing of the 
altogether, can be considered when two or more processing demands exist, suppose that only one is 
performed here. Processing here is explained later. 

[0017] At step 1005, the lead demand of the field which the copy pointer 43 shows to the old storage 
subsystem 2 is sent. That what is necessary is just the multiple of 1 sector if disks 23 and 33 are FBA 
format, if the unit of a lead is the disk of CKD format, it should just be the multiple of a truck. In this 
example, a disk makes a lead unit every sector in FBA format. 

[0018] In addition, there may also be mounting which specifies a lead unit from the console 36 for a 
setup. Selection of enlarging a lead unit for this performing shift processing a little preferentially rather 
than the I/O process which comes from a host, or making a lead unit small in order to make delay hard 
to produce conversely at the usual I/O process is attained. 

[0019] Reception is written out at step 1006 and data is written out from the old storage subsystem 2 for 
lead data to the address concerned of the new storage subsystem 3 at step 1007. It adds to the copy 
pointer 43 one time at step 1008. Whether the copy pointer 43 reached at step 1009 more than the 
maximum block count of a disk 23, and when checking and having not reached yet, return and 
processing are repeated to step 1002. Shift processing will be ended if the maximum block count is 
reached. 

[0020] Next, it explains that processing with the new storage subsystem 3 when the lead demand from a 
host 1 comes by drawing 3 during shift processing flows. First, the lead place address by which it came 
from the host 1 is compared with the copy pointer 43 currently held with the new storage subsystem 3 
(step 1101). Since data is already copied to the new storage subsystem 3 from the old storage subsystem 
2 when the copy pointer 43 is larger than the lead place address, data can be read from the new storage 
subsystem 3 (step 1 102), and lead processing can be performed by sending data to a host. 
[0021] Conversely, since the contents of the old storage subsystem 2 are not reflected in the new storage 
subsystem 3 when the copy pointer 43 is a value below the lead place address at step 1101, lead (step 
1 105) processing is completed by sending to a host the data which received the lead demand from the 
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old storage subsystem 2 which receives lead data from delivery (step 1 103) and the old storage 
subsystem 2 (step 1 104) to the old storage subsystem 2. 

[0022] Next, it explains that processing with the new storage subsystem 3 when the light demand from a 
host 1 comes by drawing 4 during shift processing flows. At step 1201, in order to write the light data 
first received from the host 1 in the old storage subsystem 2, a light demand is advanced to the old 
storage subsystem 2, and data is written in. Step 1202 compares the light point address by which it came 
from the host 1, and the copy pointer 43 currently held with the new storage subsystem 3. When the 
light point address is smaller than the copy pointer 43, the light data which came from the host 1 is 
written in a disk 33. Moreover, since a data copy is performed [ later ] by shift processing from the old 
storage subsystem 2 to the new storage subsystem 3 when the light point addresses are 43 or more copy 
pointers, it is not necessary to write in data to a disk 33 now, and light processing is ended, without 
doing anything to the new storage subsystem 3. 

[0023] (2nd operation gestalt) The example of a configuration of the computing system which applied 
this invention to drawing 5 is shown. This example is also the 1st. The same configuration as an 
operation gestalt is taken and it consists of a host 1, an old storage subsystem 2, and a new storage 
subsystem 3. In this example, two or more disks 23 in the old storage subsystem 2 and the new storage 
subsystem 3 and disks 33 exist. 

[0024] Generally, it consists of a CPU and memory and the program which controls the new storage 
subsystem 3 in memory exists, and although a control unit 35 is performed, it is omitted in drawing of 
this invention. As what is different from the 1st operation gestalt with a control unit 35, two or more 
copy pointers 143 exist, and two or more access counters 145 corresponding to the copy pointer 143 
exist. Drawing 6 explains a copy pointer and an access counter. At this example, they are a copy pointer, 
an access counter, the start address of a field, and the last address 1 It has managed as a record of **. An 
access counter 145 is I/O from a host 1 to the field of disk 33 throat. It is used in order to total whether 
there was any demand. This investigates much access to which field generally there is, and it is used for 
determining the sequence which begins data shift processing. For example, it is n from a head about 
each about two or more disks 33. I/O from a host [ as opposed to / divide into the field of an individual 
and / each field ] The count of a demand is recorded on an access counter 145. This looks at the 
orientation of much access to which field of a disk there is, and shift processing is preferentially carried 
out from the field considered that there is much access. The method which totals about all the disks 33 
or is specified from the console 36 for a setup is sufficient as the disk which totals the count of access. 
The copy pointer 143 is also n. Individual preparation is carried out and it is matched with the access 
counter 145. Each copy pointer takes the value from the head of the field to last. 

[0025] Drawing 7 explains the data shift processing to the new storage subsystem 3 from the old storage 
subsystem 2. It is the same as the 1st operation gestalt until it connects the new storage subsystem 3 with 
a host 1 before shift processing. 

[0026] First, the copy pointer 143 in a control unit 35 is initialized (step 2001). In initialization, the peak 
value of two or more copy pointers is set as the start address of each field. Next, two or more copy 
pointers can be re(step 2002) ranked with order with high access frequency with reference to the access 
counter of each field. For example, the field of a disk 33 is dichotomized and it is drawing 6. When it is 
access frequency [ like ], it rearranges like drawing 8 . At step 2003, a shift means chooses a top copy 
pointer, i.e., the highest thing of access frequency. It is confirmed whether, with reference to the inside 
of the command queue 44, the demand of the read/write processing from a host 1 is coming by step 
2004 (step 2005). When there is a processing demand, processing in a queue is performed (step 2006). 
[0027] At step 2007, the lead demand of the field which a copy pointer shows to the old storage 
subsystem 2 is sent. Reception is written out at step 2008 and data is written out from the old storage 
subsystem 2 for lead data to the address concerned of the new storage subsystem 3 at step 2009. It adds 
to a copy pointer one time at step 2010. Whether the copy pointer 43 crossed the last address of a shift 
object domain at step 201 1 , and when checking and having not reached yet, return and processing are 
repeated to step 2004. If the maximum block count is reached, it will be confirmed whether there is any 
copy pointer processed next (step 2012). If the copy pointer which should be processed does not exist, it 
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ends, and when it exists, shift processing chooses as the following copy pointer, i.e., a degree, the 
pointer of the field where access frequency is high, and returns to step 2004. 

[0028] Next, processing with the new storage subsystem 3 when the lead demand from a host 1 comes 
during shift processing is explained ( drawing 9 ). 

[0029] First, the demand address by which it came from the host 1 confirms whether be the field which 
already carried out the completion of a copy (step 2101). The check method searchs two or more copy 
pointers 143 from a head, and investigates whether it belongs to the range of which copy pointer. The 
copy pointer with which the demand address belongs understands whether the range of the copy pointer 
already carried out the completion of a copy only by judging the copy pointer front which is performing 
current shift processing, or the back. If it is the field which already carried out the completion of a copy, 
lead data will be read from the new storage subsystem 3 (step 2102), and data will be sent to a host (step 
2105). When that is not right, lead data is received from delivery (step 2103) and the old disk unit 
subsystem 2 for a lead demand to the old storage subsystem 2 (step 2104). 

[0030] Moreover, with the check in step 2101, when the demand address by which it came from the host 
1 is in agreement with the field under current shift processing, it considers that the copy is not completed 
and step 2103 or subsequent ones is carried out. Or drawing 3 is processed, and the lead demand address 
may confirm whether it is equivalent to the completion portion of a copy in the field, and may choose 
processing. 

[0031] Next, processing when a light demand comes by drawing 10 is explained. At step 2201, the 
demand address by which it came from the host 1 confirms whether be the field which already carried 
out the completion of a copy. Like the time of lead processing, the check method searchs two or more 
copy pointers 143 from a head, and investigates to which range it belongs. 

[0032] If it is the field which the copy already completed, the light data which came from the host 1 will 
be written in the disk 33 by the side of the new storage subsystem 3 (step 2202). Moreover, when the 
copy is not completed, in order to write the light data received from the host 1 in the old storage 
subsystem 2, a light demand is advanced to the old storage subsystem 2, and data is written in (step 
2203). 

[0033] Light processing is ended without the writing to the new storage subsystem 3 not writing in data 
to a disk 33 at this time, and carrying out any to the new storage subsystem 3, since a data copy is 
performed [ later ] by shift processing from the old storage subsystem 2 to the new storage subsystem 3. 
Or as it is in the 1st operation gestalt, the method of taking the art which writes in data before step 2201 
at the old storage subsystem 2 side, and is changed into a condition [ writing / duplex ], and raising 
reliability may be used. 

[0034] I/O [ as opposed to / to under shift processing / a non-copied field with the method of this 
example or the 1st operation gestalt ] If a demand comes, since access to the old storage subsystem 2 
will occur, processing speed is affected. Therefore, about the high field of access, a processing speed fall 
is pressed down to I/O under shift processing by the method of this example which can finish data shift 
in an early phase. 

[0035] (3rd operation gestalt) The example of a configuration of the computing system which applied 
this invention to drawing 1 1 is shown. A computer system consists of a host 1, an old storage subsystem 
2, and a new storage subsystem 3, and the fundamental configuration is the same as the 1st operation 
gestalt. 

[0036] As a different point from the 1st operation gestalt, it has the file analysis means 46 in the control 
unit 35 in the new storage subsystem 3. The write-in location of the specific file in the old storage 
subsystem 2 is recognized with the file analysis means 46, and it is 1. Data migration of only the file of 
** is enabled. Although the file system which a host 1 uses, and the file system which can recognize the 
file analysis means 45 need to be in agreement with this, it shall be in agreement here. Moreover, the 
field information 147 for managing the location of a file exists. About this, it mentions later. 
[0037] Drawing 12 explains the filing system on a disk unit. The filing system explained here is an 
example, and if the file analysis means 46 can recognize the other file system, it is applicable also in 
other file systems. 
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[0038] There is a volume label 71 in the specific location on a disk, and the address with which 
VTOC72 (Volume Table Of Contents) is written is describing at the volume label 71. As management 
information of the file currently written to the disk, a file name, the data format of a file, the positional 
information in which the file is stored are recorded on VTOC72. Each of these positional information is 
called DSCB here. 

[0039] A file is put on the field called an extent. If an extent is the continuation field in which multiple 
tracks gathered and also has one case about one data set, it may exist more than plurality. When there 
are two or more extents, it is not necessary to exist in the field to which each extent continued. The data 
on a file is recorded sequentially from the head of the extent described at VTOC. 

[0040] Drawing 13 explains the field information 147. The field information 147 holds the start address 
of the extent of a transitional object file, and the last address. When two or more extents exist, two or 
more information is held. 

[0041] Drawing 14 and drawing 15 explain the data shift processing to the new storage subsystem 3 
from die old storage subsystem 2. This processing serves as a portion (file analysis processing) which 
interprets the information on VTOC currently first written in the old storage subsystem 2 from two of 
the processings (data shift processing) which actually copy data. Processing initiation advances a 
demand from a host 1 or the console 36 for a setup to the new storage subsystem 3. The volume name in 
the old storage subsystem 2 used as a transitional object and a file name are specified in that case. 
[0042] Drawing 14 explains file analysis processing. First, a lead demand is given tp the old storage 
subsystem 2, a volume label is read, and it places on cache memory (step 3001). The read-out location 
of a volume label is realizable by reading the address of a certain regular location for a fixed position. A 
volume label is written in a disk 33 at step 3002. At step 3003, the location of VTOC is read from a 
volume label to ejection, and VTOC is read on cache memory. Next, reading and an object file are 
looked for for VTOC read on cache memory from a head, and the positional information is read (step 
3004). At step 3005, an extent location is investigated from the positional information of the target file, 
and the head location of each extent and the last location are recorded on the field information 147. 
When there are two or more extents, two or more extent information is sorted, and it arranges from the 
smaller one of the address. The information on the object file of VTOC is written in a disk 33 at step 
3006. 

[0043] Drawing 15 explains shift processing. At step 3101, the copy pointer 43 in a control unit 35 is 
initialized to an extent start address. It is confirmed whether, with reference to the inside of a command 
queue, the demand of the read/write processing from a host 1 is coming by step 3102 (step 3103). When 
there is a processing demand, processing in a queue is performed (step 3104). At step 3105, the lead 
demand of the field which the copy pointer 43 shows to the old storage subsystem 2 is sent. 
[0044] Reception is written out at step 3106 and data is written out from the old storage subsystem 2 for 
lead data to the address concerned of the new storage subsystem 3 at step 3107. It adds to the copy 
pointer 43 one time at step 3108. Whether the copy pointer 43 exceeded the extent last address at step 
3109, and when checking and having not exceeded yet, return and processing are repeated to step 3102. 
If the maximum block count is reached, it will be confirmed whether there is any following extent with 
reference to the field information 147 (step 3110). If processing has finished about all extents, shift 
processing will be ended, and if there is the following extent, a copy pointer will be set as the following 
extent start address (step 3111). 

[0045] Next, it explains that processing with the new storage subsystem 3 when the lead demand from a 
host 1 comes by drawing 16 during shift processing flows. First, the lead place address by which it came 
from the host 1 is compared with the information on the extent of the file for a copy currently held with 
the new storage subsystem 3, and it is confirmed whether, as for close, the lead place address is in the 
extent of the field information 147 (step 3201). When close is in an extent, the copy pointer 43 is 
compared with the lead place address below (step 3202). Since data is already copied to the new storage 
subsystem 3 from the old storage subsystem 2 when the copy pointer 43 is larger than the lead place 
address, data can be read from the new storage subsystem 3 (step 3203), and lead processing can be 
performed by sending data to a host. 
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[0046] When close is not in step 3201 extent, since the lead demand from a host is not access to the 
object file of this shift processing, it will read data from the old storage subsystem 2. Lead data is 
received from delivery (step 3204) and the old storage subsystem 2 for a lead demand to the old storage 
subsystem 2 (step 3205). Or also when the copy pointer 43 is judged at step 3202 to be below the lead 
place address, data will be read from the old storage subsystem 2. Lead (step 3206) processing is 
completed by finally sending data to a host. 

[0047] Here, when many extents exist, the overhead of check processing of whether the lead place 
address in a step is in an extent starts. Therefore, mounting of in lead processing it not being concerned 
with the value of the lead place address, but carrying out and carrying out read-out from the old storage 
subsystem 2 unconditionally is sufficient. 

[0048] Next, it explains that processing with the new storage subsystem 3 when the light demand from a 
host 1 comes by drawing 17 during shift processing flows. It is confirmed whether, as for close, at step 
3301, the light point address is in the extent of the field information 147 by comparing first the light 
point address by which it came from the host 1 with the information on the extent of the file for a copy 
currently held with the new storage subsystem 3. Since it is the writing to the file set as the object of 
data shift when close is in an extent, a light demand is advanced to the old storage subsystem 2, and the 
light data received from the host 1 is written in (step 3302). Next, the copy pointer 43 is compared with 
the light point address (step 3303). Since a data copy is performed [ later ] by shift processing from the 
old storage subsystem 2 to the new storage subsystem 3 when the copy pointer 43 is smaller than the 
light point address, it is not necessary to write in data to a disk 33 now, and light processing is ended, 
without doing anything to the new storage subsystem 3. When that is not right, or when the light point 
address is judged at step 3301 to be the outside of an object extent, data is written in the disk 33 in the 
new storage subsystem 3 (step 3304). 
[0049] 

[Effect of the Invention] The data shift to a new storage subsystem from the old storage subsystem is 
possible, receiving the processing from a host computer in the computer system of this invention. 
Moreover, shift in a file unit is possible and only data to shift can be shifted alternatively. Moreover, 
since duplex writing of the data under shift is carried out to two, the old storage subsystem and a new 
storage subsystem, even if a failure occurs in one of storage subsystems during shift, it can continue 
shift processing. 



[Translation done.] 
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lf-j}W >^©5feffl«tS:#M^<D$tfflT H WX \Z 
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■&taXry^2 0 0 4(:S0, IS*** 0 SIT. 

^•py^^ctauT^nts, ^fcaasT^atf-jjw > 

i'it*5*5 1 iyi't5 Ufy^2 0 12). lit 

u ??«E-r-s^tctt, &<Dntf-#-f r&fc^ 

&fc7*i:XifS©ie;^«©#<>*£it&U Xf 
y~?2 0 0 41CMS. 

[0 0 2 8] &fcfMx«yi«f K*X H *»6©U-H« 



BUT* (09) . 
[0 0 2 9] WH^effcll^HW, 

05 (x5=-y^"2 ioi) . ?x??2ri£t*. asont:- 

>^ 1 4 3«-5feS*^tJ— ^L, £©3lf-5}W> 
Hrin-Tfcatf-^Tl-fc^i*?*^ FUX© 

C3lf-^Tbfc®«5T*n«. 8rfBB£eB-»J-:/->X^ 
A3*»SU— Wr»y^2 1 0 

2) , *X ^fcfii* <X5=-y X*2 10 5) . f 

15 Uf77"2 1 0 3) > IBx-C XJSEf^y 

X5 i A2a><=»U-K5 ;r -*£gtm-5 ttf»^2 1 0 
4) . 

[0 0 3 0] Sfc, Xfy^lOltOfxyi't. 

20 ntf-^TLT^&v> L 

TXfy^2 1 0 SfiJU^Sr^JST*. S.-5ti«0 3©j5l 

If-^TaP^-tCffl^-rST&^f^T&^^x-y^LT, 813 

25 [0031] *i:0i ot7-f b^iimftmomm^ 

Xf'^2 2 0 1-e, *XHii^*fcI* 

30 ^©seHfcJs-rs*^^^. 

[0 0 3 2] -TTtrnt!-^7Ufc«*ST*n«. fr 
gBfteBD-^>X^A 3ffiiJ<D5V X:? 3 3 K*X M *> 
>*fc7-f hx-^*»^iitr (Xxy7*2 2 0 2) . 
Sfc, 3tf— &5ZTVT^fr^m'&\Z\t. #XMj&>6 
35 SltBlo fc^-l* h^-5'SIBI3lt^B^^'v'X5 i A2{C 
• ^iitffc*, IBE1tg«-^^'v'X^A2^LT5'f 
hS^Srfflb. ^-^Srg^tf (Xr-^2 2 0 

3) . 

[0 0 3 3] «fie«^«-y-^->X^A3^©S€ji*- 
40 ^T^ff5aat:J:oTIBI2ig^glJ-^'>X^A2^ 

5fci6, CC^Tr-f Xir 3 3 iZldLT^-^^m^ 

&tx&m\*tn<. tfKissB-y-^->x^A3(r^bT« 

45 mm\Z3bZ>&5\Z, Xfy^2 2 0 1 (DlKKClBiaig&B 
•9-y->X^A 2 fljfc-r-^ 

[0034] **&£#J& -s^fctas 1 rc>m(Sjg!iw*s:-c 
^fT«aS+l'*3if-^^*f-rsi /0 S*t&«* 
50 IBI5«^Blty'>X^A2^T-5T^-feXdt% 
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[oo3 5] (if§3 vmm&m) h 1 1 \z*%w*mm 
+)■ ^->x^a 3 frzmfotsn. m*mmmtm i omm 

[0 0 3 6] Sgl©§&66^f&<fcS&*j£<hLT, frlStS 

g4 6S:*rr<5. 7 7"f;WS«f#&4 6Ci;t5TIBIB1* 
gfi-tfT'v'X^A 2 ]|iD7 7"f ^©#i*ii2MS:B 

[0 0 3 7] f^X^if±07r^;i'fI 

7j^:t-p^Tia^-rs. z\z.-zwlw?z>7t'( )\<mmj5 

0, 7r-f 4 6 dt^-n^© 7 

[0 0 3 8] ^X^±0#5£fi:BfCtt^Ua.— 
)17 1***0, *iJjl-A7^7 1I;H VTOC7 
2 (Volume Table Of Contents) H V 

X#iB£*VO>-5. VTOC7 2l:BfCDf-fX?Ct 

•fc&WEHSft*. c:©(£Hffif«® l -7 1-7 jit? 

HDSCB £P?.£. 

[0039] 7 7-f;nax^xT->htP*«ns®«^ 

X^X^>M*«lfch5^;o**£o7c»iK 

ftfcx^x^ho&gs^sHfcfBssti-s. 
[0040] Ei3 -zmmmm 1 4 7 ico^TRfrr 

[0 04 1] 814, H15T. IBB*SE«*^S'Xt- 
A 2 ^e«rl31t^S-9-7*->X5 i A 3^<Dy=-^^n!&m 

» (.yr-i^immm) <t, mmz^-f&n 



7*->XxA3fc*fUTgl**tH-$-. &n*imii 
&*IBlB«gBlr7*S'X5 t A 2 Pi#U a-ASi: 7 r-f 

[0 0 4 2] HI 4T7r-f;WWfiB««ttWr*. * 
05 *\ IBB«8«1*7*5'XS^2K'J-Fftfc*UiU # 

(7,fy7'3 0 0 1) . tfUa-A^JI'tDlKMHUfc 

^a-rjitfciojiaTr**. xfy7"3 o o 2f#u 

10 a-A7 / <Mf^Xi'3 3i:SS2 : tf. XffySO 

0 STtt^'Ja-A^^M^VTOCOtfiSltOttl 
U VTOCt4 l tyJ'a^ : EU±l:«*IHt. JfcCl* 

a. * U ± \zm&th V It V T O C &&m& S K 

^T'fM*!.. -£-©<£Bi#*8£gto.m-r (x 

15 fy7"3 0 0 4). Xry7"3 0 0 5t?W«iS:57 
^^©teBlf^Sx^x^htsmSiB^, #x<7 

XT->h©*anM£. mm^m^m^mm 1 4 7 1 

EST*. x*x^>h#«&&s*^{cfcMg&©x* 

20 X*5<. X7-y7*3 0 0 6TVTOC©»*77-f)H5 
**g£x-Y X7 3 3 tcS#&tJ. 
[0 0 4 3] HI STfWr«S*R9i"9-*. Xr^7*3 

1 0 It, MHSeH 3 5rt®3 K— #-f 4 3 £x^ 
X5=->h5fefflTHUXfC«)«iffr-5o Xfy7"3 1 0 2 

25 T37>H*a-rt$#lU *XM*50'J-H/ 

3 10 3) . ffl9S$#*$S*6ICtiU A©fi9 
<£*ff-r-5 (Xry7°3 10 4). Xfy7"3 105T 
tt, IBffit&gfi-*7*i>X5 i A2fc3e-#-1'>^4 3® 

30 'J -F«#*»*. 

[0 0 4 4] X5^7*3 1 0 6-CIBIBtS^BlT7*->X5 i 
A2*5'J-Ff- £**WR0. Xf77*3 10 7T 
«flEteSBlt7"->X7 : -A 3 F UX fcx-^ 

#ffi-r. Xfy7*3 1 0 8t?ntf-3}?-f >^4 3tClJin 

35 Hi-r*. X7 L y7*3 1 0 >^4 3*«X^ 

X^>hS#KT FI/X£j@*fc;&^x«;/*U ££tt*. 
TWf*KfiXfy^3'l 0 2 \ZMQ. 
jg-T. I^Qy^KfcSLt^nK, I«*S14 7 
£#i&LT;&©X^X-7^>h#&-5A>? 1 3Ly (X 

40 T-y7*3 110). ^T^X^Xt^MCOI^TMS** 
*lt?-pTV^n«, SfrMStti^TL, *©X^Xf>h 

XjcKftT* Ufy7'3 111). 
[0 0 4 5] &ICH1 6T. SfT5aa*fC*:X h lJ0>S 
45 ®'J- FR##*fc»*©*rB**«-*7*>'*r-A 3 7? 

fc'J-Fft7KUX<i:. #TBt&gB-t*-7*->X^A 3 Tff 
^LTV^ntr— M77<;H5Xi?Xf> hOif^t 
*H:ttl/Tt>*. 'J-Hft7HUX*«««i«14 70 
50 X^7X^> K^CAoTU5*fi7i't5 UryT" 
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3 2 0 1) . Xi7 7.5 i >hrtfCAoTti-5«-&frtt, 
ten tr-#-f 4 3 <h U - FSfcT F iSrtfcfe-T-S 

2 0 . ne-sp-f >*4 3*«U-F5fe 

A 3 CttlHi21SSBlJ-^'->X5 i A 2 A^TTfCx-iS'^ 
3tf-$tlT^5©1?, *flE1t^M1f^ , ->X'7 i A3A^ 
r-^JWb Ur->^3 2 0 3) , *XFlr^- 
?SS5 Z. iTU — F£Zl?l<£?T'5 £ <hd*T^<5. 
[0 0 4 6] ^f7^3 2 0 1 U?Xf> Kf*3fCAoT 

-5. IBiBt£gBlr:/i'X5\k2KU-Fg#£i2l!9 (X 
ry^3 2 0 4) . IBffilt&Bir^X^A 2 >J - 
Kr-^4STO5 Uf->^3 2 0 5) . SfcteX^ 
7^3 2 0 2Tntf— #-T>^4 3*<U-F5tTFI^X 
«Tt ! l £ lJ«$tlfc^-&Cfc, IB8H«^®^^'v'Xt-A 2 

bizmzzt-z Uf-^3 2 0 6) u-Fffla*^7 

[0 0 4 7] xi?xr>M^8#at5« 
£\ X^«y^T?<7)U-F5fe7FU7>AiX^X^r>hrt^ 

ae>, U-Fffl94>*&lcl£. >J- F5fey Fl^XWffllcH 
toS'f, ^#(ClBIBte^«th^"i>^^A2*^^^ 

[0 0 4 8] 7-e, ^fT5aa4 j tc*xM7&^ 

FS***3t5fc«-&<D3gfl31t^filJ-yi>X^A 3 7? 
©jaSOgi£tHwOViTift?g-r-5. 3 0 IT. 

3rT> *^M*»6*fc5-f F5feTFl^Xi> frBttS 
B-y-^^X^A 3T«JtbTti-5n 7"f 
X?X^>hWl»«££J*&LTt^, 9-fh5feTFU 
7.tffat&mmi 4 7<£X^X5 i >hrtK:A^TV>-5#^ 

•V&Ztctb, !BlBteSB-9"^v'X7-A2^UT5'f h 

#&tr Ut-^3 3 0 2) . ^lcntr-^>^4 3 
t7-f h$te7 FU-Xi:£ifc$!lrf-5 (^7^3 3 0 

3) o 3t:-^>^4 3**51' Hifc7 , FU;*J:0/JvS 

\z \m^&ft®miz «fc o T IB umkWVJi'Ky- 
A 2 ^SfrfeigSB-tf-^X'xA 3 n fcf-a* 

tr«S»A< . frfElt&Bif :A>xrrA 3 fcflfbTttftf 

teXr-y^S 3 0 1T7-1" HSfcT F WXAitt&X^X^ 
> h^tfU^^tlfeJg^fZttffiEtit^B-tJ-y^^T-A 3 

3 3lCx— fZ&g&tS Uf7/3 3 0 

4) 0 

[0 0 4 9] 



mmomm ^m^wrnwt^^^^ *xFn 
ta*^, «fiatg-y-7 r ->x^A'v07 ; -^^fT**piffi-c 

Sfc. 7?-f ^JtM£T©#fra<WtBT<&9. &fr 

Ox-^«IBt2tg^fiU-y->7 > 7 i A<i:«flBtSSBl}-^i> 
XT-A«C2 0{C-a^#$n-5fc:». ^fTfKli:^** 
©IBft»Bit^^X5 i AtC|it$*^^LT'fo^fT«lS ; £ 

10 mm<Dffi&t3.mm 

[0 2] *^^WW-aEffi|^7.^A{C*lt«, ^-^UMFt 
15 [0 3] «flS«gBU-^->X^A 3 (D^-z&'nmm* 

<d u - FaascDSfmsrSc-r. 

[04] frffilt&fi-tJ-^X^A 3 ©x-^fT«ia* 

[0 5] *fg^^jgfflLfe^2 0^J6^Jiom-#ffi|->X 
20 ^A<Z5«fiJc0!l£S;f . 

[06] *^Bjwnt;-5l?-f >^i7^irx*^7>^© 

[0 7] *^Wfh@«{->X^Afr*5lt'5. ^-^^ff 

25 [08] ^^O^-^ffMStfnt!-^ 

[0 9 ] ffistssB-y-^^x^A 3 (D^-f&nmim* 
© u — Faasoflims: fc-r. 
[010] »fiHti^B-t}-y->x^A3ox-^^ffiaa 
30 f©7-f F^s©8itn^-r. 

[01 1] *58^*jSfflL^m3<DHJS^Ii©^«'> 
X^A<D#tfi£0i|£5;-r. 
[012] ^3©*iS^SilCi3ttS. 7 7^^011* 

35 [01 3] ^3©*i6fijgjitc*3it^. mtsStmm<Dft®& 

St. 

[014] *56^©m3©*SS^SilC*5^S, 77^^ 

[015] *f£HJ©^3©HiS^Sgt*Jtt^> 
40 ffJUacOSiEtlSrST. 

[016] *fgHj©^3<DSiia^i8{c*^. 

[017] *^B^©^3(D||JS»Si{C^^-5, ^-9^ 

45 [«F#<OlKBJ] 

l-*7h. 2-|BIB1t^Blry->7.^A; 3-Sfte« 
Sfi4ty->X-T-A» 2 1-^f>^7x-^, 2 2— -f 
>^7i-7, 2 3-f-f7vi'. 3 1--f>^7x- 
X* 3 2--f>^7x-7, 3 3-f-fX^> 3 4 

50 -*^y->3.^ ; 6>J. 3 5-$iJfflI^e. 3 6- 
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